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Abstract 
Images are often humiliated by noises and noise is an unwanted disturbance which generally 
occurs while capturing photos or when we transmit the image from one channel to another. 
Removal of noise is an important task and it's depending on the noisy image, with this the 
original image can be regenerated. While removing noise some time the details of the image 
also get lost. Linear and Nonlinear filtering methods are mostly used to remove the noise, 
from any image. With linear filters the edges of the given image get blur, but nonlinear 
method preserves edges of the image and also reduce impulse noise. In this paper, a bilateral 
filtering technique is used for removal of noise and it is a nonlinear method. With the help of 
this method, we tried to remove noise from both colored and gray image. Range parameter 
and spatial parameters are varied to obtain the desired results. 
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INTRODUCTION 
 
Image Processing is a method to upgrade  
raw images gotten from cameras/sensors 
put on space probes, satellites and aircraft 
or pictures taken in ordinary everyday life 
for different applications and are getting to 
be plainly well known because of simple 
accessibility of capable staff PCs, 
extensive size memory gadgets, design 
programming projects and so on. 
 
Mainly two types of images are there; 
namely 2 and 3-dimensional image. Black 
and white and gray images are 2- 
dimensional image and color images are 3-
dimensional images.2-dimensional images 
are easy to de-noise, but 3-dimensional is 
difficult to de-noise, due to its 3-dimension 
but with the help of bilateral filter both 2 
and 3 dimensional image can be noised. 
 
A bilateral filter can dispose of noise from 
any image at the same time as retaining the 
details of that photograph in addition to 
edges and it's far a nonlinear filter. With 
this technique, the energy price present at 
every pixel in a photo is changed through 
the nearby pixels weighted average energy 
values [5]. It relies upon simplest on 
parameters, size, and comparison of the 
functions to be preserved. Bilateral filter 
out is a mixture of variety parameter and 
spatial parameter. De-noising of a 
photograph depends on parameters 
namely: peak signal to noise ratio (PSNR) 
and mean square error (MSE).In filtering, 
an effort is made to minimize the value of 
mean square error (MSE) and increase the 
  Journal of Controller and Converters 
                                                                                                                      Vol-2 Issue-3 
 
 
 
 
 
 
2 Page 1-12 © MAT Journals 2017. All Rights Reserved 
 
value of Peak signal to noise ratio (PSNR). 
The filtering methods with the help of 
which the value of mean square error 
(MSE) becomes maximum and peak signal 
to noise ratio(PSNR) becomes minimum, 
and is always a choice for an 
image[1,6,8,10]. 
 
The  objective  of  the  paper  is  to  create  
a  system  that removes the noise from the 
image with the help of filtering methods. 
Noise occurs in the image due to the faulty 
condition of the sensor or by transmitting 
the image from one place to another. With 
bilateral filter both colored and gray 
images can be de-noised and it can 
preserve strong edges, while in other 
methods edges of the image can get 
blurred. 
 
LITERATURE SURVEY 
 
A valuable amount of research has been 
carried out on this topic. Various 
technologies have been studied, a few of 
which have been described here: 
 
The work presented by Ayushi Jaiswal and 
Jayprakash Upadhyay [1], developed a 
threshold based denoising algorithm using 
hard thresholding technique, then various 
filtering and thresholding techniques are 
applied simultaneously. 
 
The research work of Priyanka Shukla and 
Ajay Boyat [2] compared the operation of 
wiener filter for image de-noising and then 
wiener filtering used over wavelet 
decomposition of image. 
 
The work presented by Jignasa M Parmar 
and SA Patil [3], noise is removed with the 
help of modified de-nosing method and 
local adaptive wavelet image de-nosing 
method and both are compared on the 
basic of PSNR (Peak Signal to Noise 
Ratio).  
 
The research presented by Chandrika 
Saxena and Prof. Deepak Kourav [4], 
reviews  the  non-identical  noise  and  also  
the various noise filtering method. Method 
used to remove the noise depends on the 
noise type which is present in the image. 
 
The work done by Rohit Verma and Dr. 
Jahid Ali [5] mean, median, order static 
and BM3D(Block Matching and 3D filter) 
filter is used to remove the noise and the 
performance of this filters are compare on 
the basic of PSNR. 
 
The  paper  presented  by  Yali  Liu[6],  for  
image  de-nosing wavelet transform is 
used, and the genetic algorithm is develop 
to estimate the results of de-nosing. 
 
PROPOSED METHODOLOGY 
 
When information is extracted from an 
image it is ordinarily known as image 
analysis. When scene analysis problem is 
done, Image segmentation is considered to 
be the initial step mostly. After 
segmentation, filtering is done and in 
filtering bilateral filtering is used. Bilateral 
filtering smoothens and by this method the 
noise can be removed from the image 
while preserving details as well as the 
edges of that image and is a nonlinear 
combination of its close image value[10]. 
 
Due to the dependency on image intensity 
or color, Range filters in nature are 
nonlinear. The standard non separable 
filters are more complex than of Range 
filters when it comes to computation. As it 
is already shown that when range filtering 
is done by itself it usually distorts an 
image color map, spatial locality considers 
to be an essential notion. It looks 
interesting when combination of range and 
domain filtering is done.This combined 
resulted filtering are de-noised as bilateral 
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filters and are as easy to apply to color 
images as to black and white images 
[1,2,4,10]. 
 
The paper shows an effort made to remove 
noise from both color and gray images. 
Therefore, first we take both images, and 
then noise is added to them. Gaussian 
noise is used here; three percentage of 
Gaussian noise is added to the images. 
Bilateral filter is used to remove the noise 
from both color and gray image. Different 
types of images are used in this paper as 
case studies. 
 
 
Fig.1.Flow chart of the System 
 
SYSTEM DESIGN 
 
Noise is undesired information which is 
present in the image, irregular variation in 
brightness and color intensity. The true 
pixel value of each pixel changes with 
different intensity value. It can be 
generated during image capturing due to 
the faulty working of the sensor, scanner 
or digital camera. While doing also image 
transmission, noise can be generated in the 
image. Image Noise is classified as Salt 
and pepper noise, Amplifier noise, Possion 
noise,Specklenoise.
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Fig. 2. Block Diagram of Bilateral Filtering 
 
 
A) Types of Image Noise 
This paper deals with image noise, which 
includes Salt-and- pepper noise, Amplifier 
noise, Poisson noise, Speckle noise. 
 
1) Amplifier Noise or Gaussian noise: 
The probability density function[8] of a 
Gaussian noise, which is a statically noise 
is equal to the normal distribution. Another 
name for this type of noise is Gaussian 
distribution. The noise can take on the 
value of Gaussian distributed. Gaussian is 
simply a way of saying the distribution of 
values. Gaussian distribution is not 
independent in nature and what it is 
dependent of are mean and variance[1]. 
 
 
Fig. 3. (a) Original image (b) image with amplifier noise mean=0 variance=0.01 
 
2) Salt-and-Pepper Noise or Impulse 
Noise: Other name for Salt and pepper 
noise is spike noise or impulse noise 
and is also known as data drop noise. 
In this particular noise, each and every 
single pixel is unique and not similar 
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in color from their nearby pixels. 
Noise can be seen as dark pixels in 
bright region and bright pixels in dark 
regions. The common reason behind 
this kind of distortion is the sudden 
and the disturbance in the signal of the 
image.[3,5]. 
 
 
Fig.  4. (a)  Original image (b) image  with  salt-and-pepper noise, noise density=0.05 
 
3) Shot Noise: Poisson Noise and 
Photon noise are few other names by 
which Shot noise is known by. When 
the sufficient no of photon is not 
present in the image then this noise 
occur in the image. The root mean 
square value of shot noise is 
proportional to the square root 
intensity of image. Poisson 
distribution is followed by shot noise, 
which is usually similar to Gaussian. 
 
 
 
Fig. 5. (a) Original image (b) image with shot noise, mean 0.05 
 
4) Speckle noise: Speckle noise is 
Multiplicative and granular in nature. 
Speckle noise inherently exists and the 
basic feature of Speckle noise is to 
degrade the first-rate of SAR; artificial 
Aperture Radar, active radar, optical 
coherence and medical ultrasound[2]. 
Because of this Speckle noise, results 
are visible as dark and vibrant spot in 
the photograph which takes place due 
to the constructive and unfavorable 
interference. This noise is commonly 
corrupts the image which can be won 
with the aid of coherent radiation
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Fig. 6. (a) Original image (b) image with speckle noise ,mean 0 and variance 
0.05 
 
B) Types of Image filter 
This paper deals with noise filtering 
methods, which include linear filtering and 
nonlinear filtering method Image noise  is  
negative  spikes  are  clearly  visible  to  
the  human eye. Not just that but also 
Gaussian noise affects the image. So, 
requirement of filters arise for removing 
noises before processing. There are 
various type of filters are present to 
remove noise. They are of many types as 
Fuzzy filter, Wiener filter, Median filter 
and Linear Smoothing filter. In this 
filtering technique, the three primaries, 
specifically R, G and B are done 
separately. It is followed by some gain to 
compensate for fading, which results after 
filter. Combination of the filtered 
primaries forms the colored image. 
 
1) Linear filter:  Linear filter method 
does not required much time to 
execute, it is fast. In this method, 
edges of the corner get blur and details 
of the image also remove. 
 
(a) Linear smoothing filter: 
Function of smoothing filters is required to 
blur a picture [3], because the value of 
pixel depth that may be higher or decrease 
than the encompassing neighborhood 
might smear across the vicinity. Due to 
this feature of blurring, linear filters are 
typically utilized in exercise for noise 
discount [8]. 
 
(b) Adaptive filter: 
The wiener work applies a Wiener channel 
by fitting itself to the nearby image 
variance [9]. Wiener performs little 
smoothing in case If the variance is very 
high. Wiener performs more smoothing If 
it is not large[10]. This way of filtering 
often produces better results as compare to 
linear filtering. The computational time is 
more for this type of filtering as compare 
to linear filtering. Output with Wiener 
comes best when the noise is constant-
power additive noise, like the Gaussian 
noise. Alternative technique for noise 
removal is to develop the image under a 
smoothing partial [5]. 
 
2) Non Linear filter:  As of late, a 
different type of non- linear median 
type filters like rank conditioned rank 
selection, relaxed median weighted 
median, are developed to overcome 
this shortcoming. 
 
(a) Median filter 
This fitter is among the most prominent 
example of a non-linear filter, and, if 
properly composed, is sufficient to keep 
the image detail. The median filter is a 
filtering category, which is a soft part of 
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RCRS and the medium uses a filter as an 
average, wherein each output pixel is set to 
average an area of the input pixel that is 
filtered over the pixel value. However, to 
find a pixel output value is not the average 
level, but the average pixel neighborhood 
is determined. Mean filtering is more 
sensitive than median filtering. Thus, a 
better median filter eliminates these 
anomalies without minimizing the 
sharpness of the image[9,5,2,4]. 
 
(b) Bilateral filter 
The bilateral filter is a non-linear method 
that can blur an image, while considering 
strong edges. Its capacity to disintegrate an 
image into various scales without causing 
haloes after modification has made it, 
global in computational photography 
applications. The technique has been 
widely used in various contexts such as 
texture editing, de-noising, and relighting, 
tone management, and optical-flow 
estimation[2]. The bilateral filter has many 
qualities behind its success, as its 
formulation is quite simple and depends 
just on two parameters that show the size 
and contrast of the features to preserve. It 
can be utilized in a non-iterative way, 
which makes the parameters simple to set, 
since their impact is not cumulative over 
various iterations. It depends simply on 
two parameters that display the size and 
assessment of the features to hold. It can 
be applied in a non-iterative way, which 
makes the parameters simple to set, on 
account that their impact isn't always 
cumulative over various iterations. 
 
EXPERIMENTS AND RESULTS 
 
This section of the paper deals with 
processing of gray and color images, 
experiment are carried out by adding noise 
to the images. Three percentage of 
Gaussian noise is added in the image and 
bilateral filter is used for noise removal. In 
bilateral filter, range, spatial and weight 
parameters are decided to remove the 
noise and on the basis of PSNR value 
images are differentiated for classification. 
In, GUI(graphical user interface) first 
color image is taken from the device in the 
axes1 then that image is converted into 
gray image in axes2, noise is added to both 
image in axes3 and axes4. Now, bilateral 
filter is applied to both images then 
extraction of de-noised color images occur 
in axes5 and gray in axes6. Results are 
shown in figure [7] 
 
 
Fig.7. GUI of the System 
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Fig. 8. Result of GUI of system 
 
 
Fig. 9. Noise removal in Color image 
 
 
Fig. 10. Noise removal in gray image 
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Fig.11. Noise removal in fruit image 
 
 
Fig.12. Noise removal in flower image 
 
 
Fig.13. Noise removal in scenery image 
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Fig. 14. Noise removal in tower image 
 
 
Fig. 15. Noise removal in academy image 
 
 
Fig. 16. Noise removal in class photo image 
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CONCLUSION 
 
This work reports for image de-noising 
and the process of removing noise from an 
image commonly known as noise 
reduction or de-noising. In an image, noise 
can be introduced due to faulty condition 
of the sensor, transmitting image from 
 
Table 1. PSNR Value 
Image  Name PSNR 
Virat (colored) 30.7890 
Virat (gray) 30.3602 
Fruit 31.6651 
Flower 30.3675 
Scenery 30.5231 
Tower 29.9928 
Academy 27.8110 
Classphoto 28.2993 
 
Table 2. MSE Value 
Image  Name MSE 
Virat (colored) 183.1826 
Virat (gray) 183.4375 
Fruit 274.7822 
Flower 200.8682 
Scenery 220.8365 
Tower 181.8672 
Academy 220.5411 
Classphoto 227.3969 
 
one place to another place, and many other 
reasons. To remove this noise, filtering 
methods are used and selection filtering is 
based on the type of noise present in the 
image. Two types of filtering methods can 
be used mainly, linear filtering and non-
linear filtering, In linear filtering, the 
edges of the image get blur but in non-
liner filtering this problem does not occur. 
By removing noise an effort is made to 
extract the image without noise. Spatial 
domain standard deviation 0.14 and 
intensity domain standard deviation 90 are 
used in bilateral filter and with this 
parameter filtering is done on every image. 
For different images, different values of 
PSNR are obtained. The method is applied 
on different type of images to check the 
PSNR of images. With this method, noise 
from the image is effectively reduced and 
takes same time to remove the noise. Mean 
squared error is calculated between de-
noised and noisy image and salt and 
pepper noise is added in the image with 
variance of 0.01. Lower the value of mean 
square error higher the quality of the 
image Table [2]. 
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